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I. INTRODUCTION

Geraghty & Miller, Inc. have prepared two assessments of
groundwater conditions at the Monsanto Company W. G. Krummrich Plant and
at the Village of Sauget Trearment Plant Site. The assessment of the
W.G. Krummrich Plant groundwater conditions is dated September 1986 and
the asseusment of conditions at the Sauget Treatment Plant Site is dated
December 1986. In addition, Geraghty & Miller has prepared a document
outlining the proposed remedial action at the Monsanto Krummrich Drum
Site. Personnel from the Illinois Environmental Protection Agency and a
consultant from Rarza Enviroumenctal Services, Inc. have reviewed the
results and recommendations based on knowledge of the site conditions,
state laws and the goals for environmental protection in Illinois.

The personnel performing this review represent many different
technical disciplines and areas of responsibility. These comments have
been condensed into the next section of this report. The original
comments are included as appendices and reierenced in the following
sections. Comments that &re not referenced or auy part of a comment not
contained in any appendix can be assumed to be that of the author.

, ed. Downgradiemt and dee
aquifer conditions avw aot adequately . Both onsite and
offsite aources of contamination have not been sufficiently identified.
The severe groundwater contamination is an areawide problem. The study
must be comprehensive in scope. The recommendations for remedial action
are far too narrow. Many good possibilicies for remedial action were
unnecessarily discarded or not comsidered st all. Known contamination
problems representing substantial risks to the public health and
environment are dismissed. Comments contained in the following section
support the aforementioned conclusioms.

II. ILLINOIS EPA COMMENTS ON THE GERAGHTY & MILLER ASSESSMENT OF AND
RECOMMENDATIONS FOR THE GROUNDWATER CONTAMINATION NEAR MONSANTO IN
SAUGET.

A. Extent of Contamination

1. The claim that contaminants have not moved more than 300 feét\\
downgridient i1 the groundwater from the Krummrich Drum Site is
neither proved by the evidence in the report nor acceptaed by this
Agency. Geraghty & Miller presented little information on
groundwater conditions downgradient (west) of the drum disposal
site, particularly around the distance of 300 feet. Monitoring |
results from the nearest downgradient well, B-29, demonstrate &
mean concentration of pollutants 2500 feet downgradient from the '
drum site of 1,393,000 ug/l in the shallow zone and 359,000 ug/l 4An
the intermediate zone. Mcnitoring detected large amounts of /
nitrochlorocbenzenes in well B-29 and two nearby wells, B-24 and !
B-25. Momnsanto disposed of large amounts of various
nitrochlorocbenzenes in the drum site. It has not been demonstrated
that these contaminants did not originate in Monsanto's past
disposal practices near the Krummrich Drum Site. (See Appendix C.)
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. \
The general conclusions of this joint review can be summarized by \\\ﬁ§i:/
P
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the proposcd'riildial action s to further decreass the loading of the
groundwater by the constituents in the lagoons and pit. “Remedfal actfon with
respect to groundwater contamination itself appears to be unnecessary.”

In 1ight that the study has not fully determined the extent or

characterization of the pollutants in the lagoons or pit, the report’'s

conclusion and recommendation are premature, Semantics aside, the consultant

has not shown “respect” for either the groundwater or the potential harm of Ot
the contaminants. The current declining use of the aquifer due to o
ever-decreasing quality is not an acceptable condition. Contamination by

others does not preclude or absolve the Sauget Treatment Facilities from

adding to the contaminant loading. And decreasing contaminant loading under

current site conditions is not a permanent solution.

The report's recommended remedial action for the lagoons and pit i{s the
constructfon of slurry walls and a clay cap. The recommended slurry walls

raises concern of the consultants confidence in his own analysfs. What

possible force could inftfate a lateral flow of a somewhat plastic material
through a silty sandy medium? Whatever force is contemplated, wouldn't

downward flow through the same medfum be of greater concern? If concern of
lateral movement is great enough to recosmend a hundred thousand square foot
slurry wall, shouldn‘t the lagoon and pit floor require some sort of remedial
action?

Assuming a clay cap and sidewalls are constructed in an effective manner, two
situations could seriously defeat their remedial intent. The first is change

of land use at the surface and the second is an unexpected rise in groundwater
elevation. The clay cap will require monitoring and maintenance indefinitely,

and changes in the groundwater level may not be as static as the consultant —¢
belfeves.

As an additional feature to a leave in-place alternative, it may be possible
to inject a chemical grout beneath the lagoons. Injected under a high enough
pressure so that the in-situ soil would be displaced, the grout may be
accepted into the soil matrix. The more permeable zones which form the
conduits of the contamination plumes would be the most susceptible for grout
acceptance. Novmally grout injection into a silty sand isn't economically
feasible, but when compared to excavation, destruction and backfill, a grout
formed bottom seal may be an attractive possibility. A broader list of
remedifal altermatives may uncover a more permanent solutfon to the proposed

" cap and sidewalls.

-
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APPENDIX C

TOM HORNSHAW AND CONNIE SULLINGER

ON THE KRUMMRICH DRUM SITE
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[dentification of Chlorinated Nitrobenzene Residues in Missi issippi

River Fish

P YURAWECZ and BART J. PUMA
Food and Dvieg Admimistretion, Dvision of Chemical Technology, Washingtom, DC 20204

Residues of lower chierinated nitrebensenes have
been found at levels up to abeut 1 ppm in § samples
of Mississippi River fish. Electrea capture gas
(EC/GC) was wsed for determination
after extraction and cleanup using 2 procedure based
on the AOAC mulitiresidue method for organachle-
rine and organophospherus pesticides in
foods. The residues found included 2-, 3-, and 4~
chloronitrobenzene and 2.3- and 3,4-dichloromitro-
benzene; identity was confirmed by GC/mass spec-
trometry. GC retention times for 13 menochiore-
through pentachlore-substituted nitrobenzene con-
geners were determined with OV-101 and mixed
0V-101 + OV-210 columns at 130°C. [a studies of
the nonfatty food extraction and clesnup
of the AOAC method, recoveries of 13 chlorinated
nitrobenzenes from spiked fish samples ranged from
68 to 116%. GC of cleaned up fish extract aliquets
equivaient to 20 mg sampie allowed quantitation of
individual 2t levels of about 0.025 and 0.008
ppm with *H and 9Ni EC detactors, respectively.
The contamination of Mississippi River fish with~
chlorinated nitrobenzenes appears to be localized in
a 150 mile section of the river extending from St.
Louis, MO, to Cape Girardean, MO; no chlorinated
nitrobenzenes (<0.00S ppm) were detected in Mis-
sissippi River fish caught above or below this regioa
of the river or in fish from the lower Missouri River,
which joins the Mississippi River near St. Lowis.

Food and Drug Administration (FDA) personnel
use the AOAC official muitiresidue method for
organochlorine and organophosphorus pesti-
cides (secs. 29.001-29.018 (1)) to analyze foods for
many potentially hazardous contaminants be-
sides those for which the method has official
status (2). Since 1976, FDA monitoring pro-
grams for pesticide and industrial chemical
residues in foods have inciuded analyses of se-
lected food sampies, mainly of domestic fresh-
water fish, for residues of electron-capturing
industrial chemicals that are recovered in the 6%
ethyl ether-petroleum ether eluate of the Florisil
cleanup procedure (sec. 29.015 (1)), but are too

volatile for electron capture gas chromatography
(EC/GC) analysis at the operating conditions

‘recommended in sec. 29.018 (1). EC/GC of these

volatile compounds, called “early eluting in-

dustrial chemicals™ because they elute from the

Recetved December 20, 1962. Accepted March 7, 1963,

OV-101 GC column before the residues usually
determined by the method. is carried out with
the OV-101 column temperature at 130°C instead
of the recommended 200°C for pesticides. As
part of an ongoing FDA program to identify new
or previously unsrecognized industrial chemical
contaminants of foods, our laboratory invesd-
gates food samples that give unidentified ana-

-lytical responses when monitored for early

ejuting industrial chemicals at FDA field labo-
ratories.

In one of these investigations, monochioro- y
and dichloronitrobenzene residues were iden- -
tified in a sample of Mississippi River buffalofish
caught about 60 miles south of St. Louis, MO. )
The sample was first noted to yield an uniden-
tified EC/GC response in an analysis for early
eluting residues at the FDA Minneapolis District
laboratory. When the analytical characteristics
of the unknown compound were found to differ
from those of the compounds listed in an FDA
compilation of GC characteristics and AQAC
method behavior data for volatile industrial
chemicals, the sample was sent to this laboratory
for further study. After the residues were ten-
tatively identified as monochioro- and dichlo-
ronitrobenzene congeners by GC/mase spec-
trometry (MS), retention times and recoveries
through the nonfatty food extraction and
cleanup procedures of the AOAC method (1)
were determined for 13 monochloro- through
pentachloronitrobenzene congeners. Follow-up
analyses of 12 additional fish samples from the
Mississippi River and 6 fish samples from the
300 miles of the Missouri River were performed.
Chloronitrobenzenes were found at levels up to
about 1 ppm in 7 samples caught in the Missi
sippi River near or below St. Louis. Residues
found included 2-, 3-, and 4-chloronitrobenzene
and 2.3- and 3.4-dichloronitrobenzene; their
identities were confirmed by GC/MS compari-
sons with reference standards of the conge-
ners.

"~ Monochloronitrobenzenes have been reported

as contaminants of river and drinking waters (3),
but neither these compounds nor dichloroni-
trobenzenes have previously been reported as
environmental contaminants of fish or other
foods. Annual United States production of




1346 YURAWECZ & PUMA: |. ASSOC. OFF. ANAL. CHEM. (VOL. 66. NO. 6. 1963)

monochloronitrobenzenes, chiefly the 2-chloro
and 4-chloro isomaers, is about 150 million b;
these toxic chemicals serve mainly as starting
materials for the:gywduction of nitrophenols,
nitroanilines, chiésvenilines. and other inter-
mediates used ierinemufacture dyes, pigments,
pesticides, rubber chemicals. corrosion inhibi-
tors, and pharmaceuticals (4). Pentachloroni-
trobenzene (quintozene) and 2.3.5,6-tetrachlo-
ronitrobenzene (tecnazene) are registered for use
as pesticides in the United States; both occur as
residues in foods (5).

The method used for determining the chlori-
nated nitrobenzene residues in fish is based on
the AOAC official method for organochlorine
pesticide residues in high-moisture nonfatty
foods (1). Residues are extracted from the
ground sample with acetonitrile, transferred to
petroleum ether, cleaned up by Florisil column
chromatography, and analyzed by GC. The
procedure differs from the AOAC method as
follows: The sample size is reduced so that the
total weight does not exceed 50 g and the total fat
content does not exceed 2 g; interfering residues
such as hexachiorobutadiene (HCBD) are re-
moved from the Florisil column by elution with
100 mL petroleum ether before the usual 200 mL
6 and 15% ethyl ether-petroleum ether eluates
are collected; and EC/GC is performed at a col-
umn temperature of 130°C. Similar modifica-
tions have been used to analyze fish for residues
of HCBD, chilorinated norbornene derivatives,
and chlorinated benzotrifluorides (6-8).

Experimental

Reagents

(a) General reagents. —~See sec. 29.002(1). Sol-
vents and reagents were tested for interferences
using the GC parameters described below.

(b) Reference materials.—2-Chloronitroben-
zene (No. 18,576-0), 4-chloronitrobenzene (No.

C5,912-2), 2.3-dichloronitrobenzene (No.
D6,820-7), 3.4-dichloronitrobenzene (No.
D6.880-0), 2.4-dichloronitrobenzene (No.

D6.840-1), 2,3.4-trichloronitrobenzene (No.
T5,518-8), 2.4.5-trichloronitrobenzene (No.
T5.520-4), 2.3.4.5-tetrachloronitrobenzene (No.
T770-5), and pentachlorobenzene (QCB) (No.
13,132-6) were purchased from Aldrich Chemical
Co,, 940 W St Paul Ave, Milwaukee, W1 53233.
3-Chloronitrobenzene (No. P1100) and 2,476-
trichlioronitrobenzene (No. 7594) were pur
chased from Eastman Kodak Co., 343 State St,
Rochester, NY 14650. 3.,5-Dichloronitrobenzene
(No. D16190) was obtained from Pfaltz & Bauer,

Inc, 373 Fairfield Ave, Samford, CT

235 6-Tetrachloronitrobenzene (EPA/FDA
144) and pentachloronitrobenzene (EPA/Fp,
No. 111) were supptied by the Environmeny
Protection Agency, Health Effects Researc,
Laboratory, Research Triangle Park, NC 2771y
2.5-Dichloronitrobenzene and 2.6-dichioron;.
trobenzene were obtained from S. W. Page, Dj.
vision of Chemistry and Physics, FDA, Wagp.
ington, DC 20204. Standard solutions of the
reference materials were prepared in isooctane,
QCB was used as the reference compound for GC
relative retention measurements.

Apparatus

(a) General apperstus. —See sec. 29.005 (1),

{b) Gas chromatograph with 3H EC detector.—As
described in sec. 29.008 (1), with the following
glass columns: (1) 1.8 X 4 mm id, packed with
10% OV-101 on 80-100 mesh Chromosorb W
(HP); (2) 1.8 m X 4 mm id, packed with 10% OV.
101 on 80-100 mesh Chromosorb W (HP) and
15% OV-210 on 80-100 mesh Chromosorb W
(HP) (1 + 1). Operating conditions: nitrogen
carrier gas ca 120 mL/min; temperatures
(°C)=—column 130, inlet 150, detector 200; re-
corder span 5 mV; electrometer sensitivity 1 X
109 A for full-scale deflection (FSD) of recorder
pen. Nitrogen carrier flow was set to elute QCB
in 8-10 min from either column; detector voitage
was adjusted to produce 1/2 FSD for 1.5 ng
QCB.

(c)Gasch with $3Ni constant current
EC detector. —Hewlett-Packard 5730A or Varian
3700 with the following columns: (1)1.8m X 4
mm id glass, packed with 5% OV-101 on 80-100
mesh Chromosorb W (HP); (2) 1.8 X 4 mm id
glass, packed with 5% OV-101 on 80-100 mesh
Chromosorb W (HP) and 7.5% OV-210 on 80-100
mesh Chromosorb W (HP) (1 +1);(3)25m X 0.2
mm id OV-101 wall-coated open tubular (WCOT)
flexible fused silica capillary. Operating con-
ditions: argon-methane (95 + 5) carrier gas 60
mL/min (columns 1 and 2); nitrogen carrier gas
1 mL/min (column 3) with 20 mL/min split flow
and 30 mL/min detector make-up; temperatures
(°C)=—column 130, inlet 250, detector 300; re-
corder span | mV. Detector attenuation was set
to give ca 1/2 FSD for 1.5 ng QCB.

(d) Combined gas chromatograph-mass spectrom-
eter (electron impect (EI))-data system.—Varian
1700 gas chromatograph/Finnigan 1015 qua-
drupole mass spectrometer/ Finnigan 6000 data
system. The gas chromatograph was coupled to
the mase spectrometer through a Gohlke all-glase
separator and vacuum diverter valve installed in
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the GC detector oven between the column and
“P.nm(ﬂ. Glass GCcolumn: 1.8mX2mm
id P.gu‘wi& 3% OV-101 on 80-100 mesh

W (HP). Operating conditions:
helium cargied gas 20 mL/min; temperatures
(DO—Colm 130- i.nhl 1”' W 260.
ransfer line 220, ion source 150; mase spec-
trometer pressure 2 X 10~ torr; filament emis-
sion 500 sA: preamplifier 107 A/V; 70 eV pri-
mary ionizing voltage in EI mode; scanned mass
range m/z 33-350; integration time 6 ms/atomic
mass unit; data acquisition under computer
conerol. .

(e) Cominned gas chromatograph-mass spectrometer
(chemucal ionization (CI))-data system. —Finnigan
9600 gas chromatograph/Finnigan 4023T qua-
drupole mass spectrometer equipped with pulsed
positive ion negative ion (NI) CI option/INCOS

2300 data system. The gas chromatograph was*

directly coupled to the mass spectrometer ion
source through a 25 m X 0.2 mm id OV-101
WCOT flexible fused silica capillary column.
Splitless injections were made at the following
operating conditions: temperatures (°C)—in-
jector 160, column held at 90° for 1 min afterin-
jection, then programmed at 15° /min to 150° and
held at 150° for 10 min, separator region 160°,
transfer line region 1135, ion source 250; helium
carrier gas head pressure 10 psi; septum sweep
(0.8 min after injection) 40 mL/min; methane
reagent gas used to increase source pressure t0 0.3
torr; electron energy 70 eV; filament emission
0.25 mA. Samples and reference materials were
compared in the NI CI mode using multiple ion
detection forions of m/z 35,37, 127,129,157, 159,
161, 163, 191, 193, and 195 with repetitive 1.2 s
scans.

Preparation, Extraction, and Cleanup of Fish

Fish were prepared for analysis in accordance
with the edibie portion guide of the FDA Pesticide
Analytical Manual (PAM ) (sec. 141.12¢ (10)).
Before extraction, the edible portion of each
sample was thoroughly mixed and ground in a
meat grinder as described in PAM [ (sec. 142.4(5)
(10)). Ground fillets of ocean perch were used
as the sample substrate in recovery studies. For
several fish samples, including ocean perch, the
approximate fat content of the edible tissue was

determined as in the official fatty food extraction

procedure for fish (sec. 29.012(e) (1)).

‘Residues were extracted from the homoge-
nized fish samples with acetonitrile by using an
adaptation of the official extraction procedure for
high-moisture nonfatty foods containing <5%
sugar (sec. 29.011(aX1) (1)). This procedure,

which is normally applied t0 extract 100 g sam-
ples of fruits or vegetables, was modified for
application to fish of known fat content as de-
scribed in PAM [ (sec. 211.1(fX2) (10)), i.e.. by
reducing the sampie weight so that the total
amount of fat was S2 g (maximum sample size 50
8). For fish of undetermined fat content, the
sample weight used in the nonfatty food extrac-
tion procedure was limited to 10-15 g, except for
one sample, a carp and sucker fish composite, of
which two 20-22 g portions were extracted to
obtain enough of the residues for GC/MS anal-
ysis.

After the residues were extracted from the fish
with acetonitrile, they were transferred to pe-
troleum ether (sec. 29.011(e) (1)), and cleaned up
by Florisil column chromatography. The Florisil
eleanup procedure (sec. 29.01S (1)) was used
without modification for most of the recovery
studies with fortified samples of ocean perch. for
other analyses of fish, the procedure was modi-
fied o elute potential interfering residues from
the Florisil column with 100 mL petroleum ether
before the usual 6, 13, and 50% ethy! ether-pe-
troleum ether eluates were collected. Each of the
eluates was evaporated to ca S mL in a Kuderna-
Danish concentrator equipped with a Snyder
distilling column. For EC/GC analysis. the
volume of each concentrated Florisil eluate was
adjusted with petroleum ether so that a 3-8 ul
aliquot was equivalent to 20 mg sample. When
further concentration of the eluate was required,
as for GC/MS analysis, the solvent was evapo-
rated to a suitable volume in a Kuderna-Danish
receiver tube equipped with a micro-Snyder
column. (Because of the volatile nature of the
residues of interest, solvent evaporation under
jets of air or nitrogen was avoided.) The 15%
ethyl ether-petroleum ether eluates were stored
in the dark uniess their EC/GC analyses were
compieted on the same day as the Florisil column
cleanup. When these eluates or their concen-
trates were allowed to stand in normal laboratory
light, the “solvent” peaks in their EC chromato-
grams increased in size as a function of time and
became large enough in ca 1 week to obscure the
responses for monochloronitrobenzenes.

Gas Chromatography
A 10 uL syringe was used to inject 3-8 ul ali-

- quots of the concentrated sample eluates and

reference standard solutions for analysis by
EC/GC. Retention times of peaks for residues
and standards were measured from the solvent
peak front and converted to retention times rel-
ative to QCB. Peak height was used as the mea-
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5. The study shows a second deep cone of depression just to the
wvest of the Monsanto cone of depression (Figure 5). Geraghty &
Miller do not discuss the influence of this cone of depression on
contsminant migration. If this pumping continued for even a short
tise after pumping at the Monsanto plant ceased, then pollutants
could have been pulled strongly to the west. There is once again a
lack of history.

6. The pollutant plume area affected by the drum site cannot be
defined by completed borings or existing wells. The only valid
information available is that the drum disposal trench, the soil in
the immediate vicinicy and the shallow aquifer are highly contamin-
ated. The intermediate and deep zones under the drum disposal area
contain contaminated groundwater (GM-31). The study presents

~little further information on which to base conclusions. (See

Appendix A.).

7. The Geraghty & Miller report on groundwater contamination at
the Sauget Treatment Plant Sites concludes that contaminants found
in the shallow zoue are unlikely to have reached the river. The
report also suggests that the volatile contamination found in
shallow well GM-22A could be from an offsite source. The distance
from the river to GM-22A is not much more than the distance from
GM=-22A to the nearest upgradient (east) boutndary. The distance
from GM-2ZA to the nearest lknown upgradient source is over 2000
feet. The conclusions that contaminants from the site have not had
time to migrate in the shallow zone to the river but have had time
to migrate to GM-22A from offsite seem contradictory. The
information on the sources of contamination and/or groundwater
velocity are incomplete and do not support the Geraghty & Miller
conclusions (See Appendix B.)

8. One explanation for the groundwater monitoring results at the
treatment plant site would be that contaminants are migrating from
the lagoons and pit in discreet plumes (or "fingers") rather than
one homogeneous plume. This explanation could account for the
range of concentrations and constituents identified downgradient.
The wells installed onsite could be in different "fingers or ”
missing them altogether. (See Appendix B.)

9. Volatile organic compounds identified at the Sauget Treatment
Plant in well clusters GM-19, GM-20 and GM-21 increase with depth.
Because no downward gradient was detected in the vicinity and
because concentrations in these three wells increase with depth,
Geraghty & Miller comclude that the volatiles migrated from
vffsite. Ccncluding that cthe volatile organics have migrated
horizontally to their present locations is easily supported but in
the absence of a known offsite source, it is difficult to blame an
offsite source. GM-22A had the highest level of volatile organic
compounds of all wells and 1s much closer than any offsite source.
Other places onsite may just as easily be the scurce of volatile
organics as an otffsite scurce. Onsite sources of contaminatiou
have not been adequately addressed by the study. (See Appendix B
and Appendix H.)



6. Groundwater contaminants at the W.G. Krummrich Plant were once
captured in cones of depression and removed by pumping. A similar
system could be implemented as a groundwater remediation measure.
The plant uses and no doubt treats river water. Substituting the
pumping and treating of contaminated groundwater for use in the
plant would be a remedial measure with two virtues. The first
would be that substituting treatment of groundwater for the
treatment of river water would help offset the costs. Because the
plant uses large amounts of water, and will hopefully be in
production for many years, the requirement that large quantities of
groundwater be removed and treated will be met. The second virtue
18 the inherit fairness of Monsanto returning to use the
groundwater resource that they abandoned due to their own pollution
and thereby helping restore its original quality.

OTHER TECHNICAL ISSUES

1. What is the source of the black silt, sand, gravel and cinders
identified on many of the boring descriptions (Vol III. Appendix
B)? Was any of this material sampled individually? If so, what
are the results? (See Appendix H.)

2. In Volume III page A-4 does not follow A-3 coherently. (See
Appendix H.)

3. Volume I1I, Appendix A states that bentonite slurry was used
to seal the annullus directly above the screened interval. However,
many of the well construction logs in Appendix C state that pellets
were used., How were the pellets hydrated and for how long? (See
Appendix H.)

4. Many standards and objectives for chemical contaminants are
exceeded by the groundwater contamingtion at the Krummrich Plant
and Sauget Treatment Plant. These contaminants have various human
and environmental toxicities. The Mississippi River is the
ultimate receiver of many of these chemicals. (See Appendix D.)

REGULATORY ISSUES

1. For facilities, like Monsanto, seeking a RCRA permit, simply
capping and monitoring solid waste management units will not be
adequate to meet the 3004 (u) and 3008 (h) provisions of RCRA as
they relate to continuiug releases from those solid waste
management units. (See Appendix I.)

2. The Geraghty & Miller proposals will not eliminate releases

to groundwater and subsequent disposal into the environment.
Groundwater is a state resource, not Monsanto's resource to
contaminate us they find it ecomomically convernient. (See Appendix
G.) '

3. In a letter to Monsantc dated December 18, 1986, the Illinois
EPA declared the proposal to cap the Krummrich Drum Site to be
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CONFIDENTIAL
M EMORANTDUWM

DATE: December 5, 1986
T0: Ken Mensing
FROM: R.L. Johnson - HES Oversight - Southern Region

SUBJECT: 1631210006 - St. Clair Co. - Sauget/Monsanto-Krummrich Drum Site
Superfund - Technical

In reference to Geraghty & Miller's groundwater study of conditions at
Monsanto's Krummrich Plant in Sauget; the stated conclusion of the study is
that although plant operations have affected groundwater quality, offsite
impact is minimal because the aquifer dilutes the contamination to acceptable
levels. This conclusion is both short-sighted and incorrect based on the
following observations.

In examining Figures 26 & 27 it is apparent that the contamination plume
increases in areal size with depth. The decrease in concentration with depth
is caused primarily by the increase of aquifer flow in the deeper zone rather.
than a decrease in loading. (Note that the predicted flow velocity of the
deep aquifer zone is on the order of 300 times the velocity of the shallow
zone.) Had a plan of the area where organic compounds exist in the deep zone
been prepared, the plume may very well extend from the plant to the river (see
noted concentrations on Fig. 25). :

The offsite impact of the contamination plume 1s not fully addressed in the
study, as evidenced by the title of Figures 26 & 27, “Approximate Areas (of)
Organic Compound Concentrations...on the Monsanto Property." A cursory look
at these figures would lead one to believe the plume ends at the Monsanto
property 1ine. However it is obvious of the plume extends south of Monsanto
property but is simply not shown.

The report stated that the affect of the contamination plume upon the
environment and therefore human exposure is minimal because no water supply
wells are in the area. As few as fifteen years ago more than 20 MGD was being
pumped from this area, to as 1ittle as .5 MGD today. The primary reason for
the decrease of pumpage as stated in the report is “regional deterforation in
water quality.” (Vol. I, Page 7). Groundwater contamination has had profound
affect upon the region, both on-site and off-site Monsanto property.

The reversal of groundwater flow direction due to decreased pumping has
probably had the effect of increasing contamination concentration. The heavy
pumping produced deep cone of depressions near the source of the pollutants.
The pollutants were probably pumped out of the aquifer almost as quickly as
they entered. Since the end of the heavy pumpage, the pollutants remain in
the aquifer with the effect of an ever-increasing plume and concentrations.

:.l j
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APPENDIX B

R. L. JOHNSON ON THE SAUGET

TREATMENT PLANT SITE
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DATE: Fcbgunry'a. 1987
-~ T0: Kew Mansing CONFIDENTIAL
FROM: R. L. Johnson - HES Oversight - Southern Region

SUBJECT: 1630200005 - St. Clair Co. - Dead Creek/Sauget Sites
Superfund - Technical

The Geraghty & Miller groundwater assessment study for the Sauget Treatment
Plant sites has been reviewed and comments are contained herein. The report
is similar in content and presentation to the GaM report concerning the
Monsanto property. Monsanto is referred to indirectly as an offsite property
to the east but no information relating to Monsanto is mentioned in this study.

The study consisted of an inventory of wells within a two mile radius of the
site (excluding Honsanto wells), the drilling of twelve soil test borings,
installation of fourteen monitoring wells at seven locations, determination of
hydrogeologic parameters and identifying concentrations of hazardous
constituents fn the groundwater. Previous studfes of the site were referred *
to but they were not available for cross-checking with the newly acquired
information.

The groundwater assessment is based principally on two premises. One, because
concentrations particularly organic compounds increase with depth, the primary
source of the contaminants are offsits, upgradient, to the east. Two, due to
low groundwater velocity it is unlikely that any contaminants from the lagoons
and pit have yet reached the river. However, the report’'s explanation of the
highest recorded mean concentrations of pollutants in Well GM-22A refute this
analysis. The pollutant load of 4900 ug/l1 reported in the water table zone of
Well-22 1s attributed to the old pit as the source but some of the organic
compounds are attributed to an offsite source. The maximum reach for the
contaminants in the water table zone is calculated as about 150 feet (7.3 feet
per year for twenty years of activity at this site). Well GM-22 is 400 feet
from the pit and over 2000 feet (equivalent to 275 yrs.) from the nearest
upgradient source. Either the sources of the contaminants are incorrect, or
the groundwater velocity 1is incorrect, or both.

A more probable hypothesis is that the contaminants migrate from the lagoons
and pit in discreet plumes (or "fingers”) rather than the lagoons and pit
acting a large point source creating one homogeneous plume. The chances of
one of the five shallow downgradient wells intersecting a "finger® would
depend upon the geometry of the plume(s). Judging from the range of
concentrations and identified constituents, it is probable that the
contamination plumes have not been fully located and the contamination in
general has not been fully characterized.

The conclusion of the study is that the lagoons and pit have adversely
impacted groundwater quality but only to a degree which does not affect
current aquifer uses. High concentrations of organic compounds were
attributed to “properties to the east®. In response to these conclusions
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comparing residwe
similar heights :
of the EC detectes. - A @V-108 WCOT

column was used te-determine the level of 3-
chioronitrobenzene in a composite of Mississippi
River carp and sucker fish. All other residues
were quantitated with mixed OV-101 + OV-210
columns. (The OV-101 packed columns were
used only for screening and/or confirmatory

purposes.)

Results and Discussion

In the analysis of the buffalofish sample at the

FDA Minneapoiis District laboratory, the AOAC
muitiresidue method (1) was modified to elute
polychlorinated biphenyls from the Florisil
column with petroleum ether before the usuai 6%
ethyl ether-petroleum ether eluate was collected.
EC/GC of the petroleum ether eluate on OV-101
and OV-101 + OV-210 columns at 130°C gave
chromatograms with a major peak at the reten-
tion time of HCBD on each column. Examina-
tion of the 6% mixed ether eluate at the EC/GC
conditions revealed an unknown compound that
eluted from the OV-101 column at about the re-
tention time of HCBD, but that eluted from the
OV-101 + OV-210 column at more than twice the
retention time of HCBD. In accordance with
FDA monitoring program instructions for find-
ings unidentified early eluting residues in foods,
a portion of the homogenized buffalofish sample
and related analytical information were sent to
our laboratory for further study.

Our analysis of the sample of buffalofish was
performed as described under Experrmental. The
EC chromatograms of the petroleum ether and
6% ethyl ether-petroleum ether eluates were
very similar to those obtained at the Minneapolis
laboratory. GC/EI-MS was used to examine both
eluates; the MS data confirmed the identity of the
HCBD in the petroleum ether eiuate and sug-
gested that the residue in the 6% mixed ether
eluate was a monochioronitrobenzene. GC re-
tention times were determined for the 3 mono-
chloronitrobenzene isomers; only the 2-chloro
isomer eluted from the OV-101 and mixed OV-
101 + OV-210 columns at the same retention
times as the residue in the 6% mixed ether eluate.
GC/EI-MS comparison with the reference stan-
dard verified the identification of the residue as -
2-chioronitrobenzens.

After the residue was identified, samples of
ocean perch were fortified with 2-chloronitro-
benzene and analyzed using the same analytical

-

4
8

gl

Q 5
MINUTES

Figure L. EC (“Ni) gas chromatograms of A, 1%
ethyl ether-petroleum ether Florisil eluate of Mis-
sissippi River buffalofish (23 mg sample equivaient
injected); B, mixture of reference compounds: (1) L4
ng 4-chloronitrobenzane, (2) 2.3 ng 2-chloronitre-
benzene, (3) 1.0 ng 2.4-dichloronitrobenzene, (4) 1.0
ag 3.4-dichleronitrobenzene, (3} 2.3 ng 2.3-dichle-
ronitrobenzene, and (6) 0.44 ng 2,4.6-trichloronitre-
benzene; and C, 15% ethyi ether-petroleum ether ol-

uate of ocean perch (13 sampile equivalent in-
jected). Mixed OV-101 + OV-210 column with GC
conditions in Apparstws (c).

procedure as was used for the buffalofish sampie.
The results of this recovery study, in which pe-
troleum ether was used as the first eluting sol-
vent in the Florisil column cleanup, showed that
the compound eluted in both the 6 and 15%
mixed ether eluates, with the bulk of it in the
latter.

Examination of the 15% mixed ether eluate
derived from the buffalofish revealed additional
2-chloronitrobenzene and 2 other residues,
subsequently identified as 4-chloronitrobenzene
and 3,4-dichloronitrobenzene. Although the 15
and 50% mixed ether Florisil eluates of the ACAC
method are often examined for early eluting
compounds as part of this laboratory’s research
on volatile contaminants in foods, these Florisil
eluates are not examined for early eluting in-
dustrial chemicais under present FDA food sur-
veillance programs. Consequently, the 4-chlo-
ronitrobenzene and 3,4-dichloronitrobenzene
residues in the buffalofish were not detected in

the original analysis of the sample. .

Figure 1 shows EC/GC curves obtained by
using a mixed OV-101 + OV-210 column for
analysis of the 15% mixed ether eluate of the
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Relative retention tmes * of chierinamd
VO L etsnasnes on pasbed OC solumen *

criarnetil . ov-101 +
o Qw101 ov-210

03 04l

 prireohd 0.2 0.43
Cero 0.28 0.48
2 enioro 0.37 0.56
3 e wchioro 0.40 071
2 e Ochiar 0.42 0.70
7 Coicniors 0.48 0.79
3.4-Dichioro 0.50 0.83
2 3-Dictvore Q.51 0.94
2.4 §-Tnchiore 0.64 1.00
5.4.8-Trichioro 0.85 1.33
2.3.4-Trichioro 1.03 1.70
2.3.5.6-Tetrachioro 137 1.92
2.3.4.5-Tetrachioro 1.90 2.97
PentachiorS 297 383

2 Relauve to QCB.

o Columns: 5% OV-101; 5% QV-101 +7.5% Ov-210(1 +
1). GC paramaeters Pven i1 Aoparatus (¢).

buffalofish, a mixture of chlorinated nitroben-
zene standards, and the 15% mixed ether eluate
of a control sample of ocean perch. The residues
indicated by peaks l and 2 in the chromatogram
of the buffalofish (Figure 1A) eluted from the
mixed OV-101 + OV-210 column at the same re-
tention times as 4-chloronitrobenzene and 2-
chioronitrobenzene, respectively. When these
residues and the corresponding standards (peaks
1 and 2, Figure 1B) were chromatographed on
QV-101 columns at 130°C, all eluted at the same
retention time. GC/EI-MS comparison of the
co-eluting residues with the individual mono-
chloronitrobenzene standards, in combination
with the EC/GC retention data, demonstrated
that the 15% mixed ether eluate of the buffalofish
contained both the 2- and 4-chloronitrobenzene
isomers.

The EI mass spectrum of the residue that pro-
duced peak 4 in Figure 1A was tentatively iden-
tified as that of one or more dichloronitroben-
zene isomers. To determine the identity of the
specific dichioro isomer(s) and to determine
whether other chilorinated nitrobenzenes were
present in the sampie, the GC characteristics of
15 chloronitrobenzene congeners and the be-
havior of these compounds in the AOAC non-
fatty food extraction and cleanup procedures
were investigated. B

Table 1 lists the congeners studied and their
GC retention times relative to QCB oh OV-101
and mixed OV-101 + OV-210 columns at 130°C.
(The reported relative retefition data are for the
columns described in Apparatus (¢); virtually the
same values were obtained with the more heavily

pressdures for nenfanty feeds *
Chigrinated Added.
nitvobenzene ppm Rec.. % Euated
2Chiare 0.50 6. 71 619
0.050 68 74
3Chiore 0.42 71 19
0.042 82
4&Chiore 0.80 80, %0 15
0.080 79, a3
2.3-Olchioro Q.29 a3, 9% 6.18
0.02% 87, 92
2.4-Oichioro Q.20 89. 9 6. 18
0.020 90, 97
2.5-Oichioro Q.16 104, 116 6
2.6-Oichioro Q.11 88, 101 [
3.4-Oichioro 0.20 a8, 30 15
0.020 87. 92
.3.5-Dichioro 0.11 88, 107 6. 15
2.3.4-Trichiore 0.24 97.102 6.1%
0.02¢ 93, 98
2.4.5-Trichioro 0.45 98, 102 6.1%
0.048 100, 102
2.4,6-Trichioro 0.48 101. 102 [ ]
0.048 103, 103
2.3.4,5-Tetrachioro 0.38 99.104¢ 6,18
0.03¢ 95. 99
2.3.5.6-Tetrachioro 0.37 86. 102 [
. 0.037 101, 104
Pentachiore 1.00 84, 102 [}
0.100 100, 103

# Nontatty food extraction cleanup (secs. 29.011(a)x {) and
(o) and 29.013 (1). Extracton modified for fish as in PAM |
(sec. 211.13(M2) (10))

* Flonsil eluate contaming comgound: § = ethyt ether—
mmmd-“):ls-wmmm
15+

loaded columns described in Apparatus (b).) The
EC responses (peak heights) for the chloroni-
trobenzenes approximated that of an equal
amount of QCB; the $Ni detector provided about
2-3 times greater response for the chlorinated
nitrobenzenes relative to QCB than the 3H de-
tector. The GC retention data for 2 columns in-
dicated that the dichloronitrobenzene isomer in
the buffalofish (peak 4, Figure 1A) was 3.4-di-
chloronitrobenzene. GC/EI-MS comparison of
the residue with the standard confirmed this
finding.

In studies on the behavior of the chloronitro-
benzenes in the AOAC nonfatty food method.
the Florisil cleanup procedure (sec. 29.015 (1))
was used without the modification made for the
analysis of the Mississippi River buffalofish, i.e.,
the usual 6, 15, and 50% mixed ether eluates were
not preceded by a 100 mL petroieum ether eluate.
(The elution with petroleum ether was omitted
so that the recovery data would show the eluates
in which the compounds would normally be
recovered.) Table 2 lists the recoveries of 15

Y2 ST PNV Y TO W

SR N PRy By
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chloronitrobenzenes from fortified samples of
ocean perch and the Florisil column eluate(s) in
which esch compound was recovered. The re-
covery values feg.compounds that spiit between
the 6 and 15% milssd ether eluates were aalcu-
lated by adding fhe smounts found in both ei-
uates. No chiorenitrobenzenes were found in
the 50% mixed ether eluates of the spiked sam-
ples. The data in Table 2 indicate that the ana-
lytical procedure recovers a smailer portion of
the monochloronitrobenzenes (68-83%) than of
the dichloro through pentachloro congeners
(83-116%); this may reflect losses of the relatively
more volatile monochlore compounds in the
solvent evaporation steps of the procedure.
Based on EC/GC analyses of Florisil eluate ali-
quots equivalent to 20 mg sample, the method
provides chloronitrobenzene residue quantita-
tion limits of about 0.005 and 0.025 ppm with
63Ni and 3H EC detectors, respectively.

Further work with the modified Florisil
cleanup procedure used in the analysis of the
buffalofish sample has shown that elution of the
Florisil column with 100 mL petroleum ether
does not recover any of the chloronitrobenzenes
listed in Table 2. but may affect the relative
amounts of the compounds recovered in the
succeeding 6 and 15% mixed ether eluates. The
particular lot of Florisil and the total amount of
fat applied to the Florisil column also may affect
the degree to which these compounds split be-
tween the 6 and 15% mixed ether eluates; thus
the Florisil elution behavior of the chloronitro-
benzenes may vary from that presented as a
general guide in Table 2.

To determine whether chloronitrobenzenes
as well as the 3 previously identified congeners
were present at 20.005 ppm in the Mississippi
River buffalofish, the EC chromatograms of the
4 Florisil eluates of the sampie were examined for
responses at the retention times listed in Table
1. The chromatograms of the 15% mixed ether
eluate suggested the presence of a residue at the
retention time of 3-chloronitrobenzene, as in-
dicated by a slender shoulder at the front of pesk
1 (4-chloronitrobenzene) in the OV-101 + OV-
210 chromatogram (Figure 1A) and by a similar
shoulder at the front of the peak for the co-elut-
ing 2- and 4-chloronitrobenzenes in the OV-101
column chromatogram. For comparison with
the sample residues, standard solutions con-
taining 1 part of 3-chloronitrobenzene and 1. 5,
or 10 parts of 4-chloronitrobenzene were chro-
matographed on the OV-101 + OV-210 column
(Apparatus (c)). The responses for 3-chloroni-
trobenzene in the resulting chromatograms ap-

peared as the first of 2 overia

rated by 2 valley) for the | Jm""‘:(m
crete shoulder at the front of the Major ey ®
the 1 + 5 mixture, and a8 a slender should ey y ™
front of the major peak for the 1 + 10 gy~ 2
Although the latter shoulder was quite n::':
it was more distinct than the shoulder at g "
tention time of 3-chioronitrobenzene in o
chromatogram of the 15% mixed cthn.]mm'
the buffalofish (Figure 1A). Thus, if 3ot
ronitrobenzene was present as a residug in y,
buffalofish, ity indicated concentration wa, 1.;
than 10% of that of the 4~chioronitrobenzen,
residue. No additional EC/GC responses .
tributable to chiorinated nitrobenzenes Other
than the monochloro and 3,4-dichloro congenery
were detected in the buffalofish chromaty.
grama

Upon completion of the buffalofish sampe

analysis, 18 additional samples of fish from the .
Mississippi and Missouri Rivers were examineg
for chloronitrobenzene residues (Table 3). Aj;
of the residues were found in fish caught in the
Mississippi River near St. Louis or in a 130 mile
section of the river south of thatcity. No chlo.
ronitrobenzene residues (<0.005 ppm) were
detected in 2 samples of Mississippi River fish
collected 100 miles north of St. Louis, 3 samples
collected 260-400 miles south of St. Louis, or §
samples of Missouri River fish. The highest
chloronitrobénzene residus levels were found_
in a composite of carp and sucker fish caughs
Rear a chemical waste disposai sitg at Sauget. [L.
a city just across the Mississippi River from.St.
Louis.  EC/GC with both packed columns (Ap-
paratus (c)) indicated that the chloronitrobenzene
residues in this sample could include the 3-
chloro and 2.3-dichloro congeners in addition to
the 3 compounds previously confirmed as resi-
dues in the buffaiofish. Because the packed GC
columns did not provide adequate resolution for
quanttation of 3-chloronitrobenzene in the
presence of larger amounts of 4-chioronitro-
benzene and because only one of the columns
(OV-101 + OV-210) resoived the 2- and 4-chioro
isomers or the 2.3- and 3.4-dichioro isomers,
capillary column EC/GC was investigated for
analysis of the residues.

A 25 m OV-101 WCOT fused silica capillary
column provided adequate resolution of ail the
monochlioro- and dichloronitrobenzenes. Fig-
ure 2 shows the chromatograms obtained for
injections of the concentrated 6% ether eluate of
the Sauget fish composite and a mixture of stan-
dard solutions containing the 3 monochioro- and
6 dichloronitrobenzenes. The residues were
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Tebie 3. Chicrinated nitrebenzenes (ppm) found in sdible pertion of fish fram Mississipp) River

- species m 2-Chioro 3-Chiore 4-Chiore 2.3-Oichiore - 3.4-Oichioro
e . * 0.008 * »
et ‘ 0.084 . 0.19 . .
Cattien 0.033 . 0.088 » »
Cattian 0.028 . 0.20 ’ .
Caro/sucher® 0.24 0.057¢ 0.63 0.02¢ 0.083
By " 0.12 ¢ 0.20 » 0.03
Cattish 0.008 4 0.019 ’ 3
Cattish 0.027 . 0.02% [ .

2 Fish collection site. in mies south of St. Lows.
o Not detected. lirmt af Quanttation <0.003 ppm.

¢ GC resciution for analy:is was inadequate to detect or determine 3-Chioronrtrobenzens in presence of 10-foid larger
amounts of A-chioromitrobenzene. It 3-chioro isomer 13 present in sample, its concantration 13 esamated as <10% ot that

of 4=chiora isomer.
s Composite of 2 species.

+ Residus value deterrmned using WCOT capsifary GLC column,

+ Near Kimswick, MO,
£ Near Cape Girardeau. MO.

found at the retention times of the 2-chloro-, 3-
chloro, 4=chloro-, 2.3-dichloro-, and 3,4-dichlo-
ronitrobenzenes. The presence of these 5 con-
geners in the 6% mixed ether eluate of the Sauget
fish sample was confirmed by comparing the ion
current chromatograms obtained for the residues

6
3 52
11 45
8
0 5
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Figure 2. EC (NI gas chromatograms of A, 6%
ethyl ether-petroleum ether Flarisil eluate of carp/
sucker composite (10.3 mg sample equivaient inject-
ed); B, mixture of chlorinated nitrobenzene conge-
ners: (1) 3-chloro, (2) 4-chloro, (3) 2-chlore. {4) 3,5-
dichloro, ($) 2,6-dichloro, (6) 2.5-dichloro, (7} 24~
dichloro, (8) 3.4-dichloro, and {9) 2,3-dichlore. OV-
101 WCOT capillary columa with GC conditions in
Apparatus (c).

and reference standards by using capillary
GC/MS in the NI CI mode with multiple ion
detection of ions characteristic of monochloro-
and/or dichloronitrobenzenes (Apparatus (e)).
EC/GC with the ©Ni detector and the mixed
OV-101.+ OV-210 column described in Apparatus
(c) was used to determine the residue levels re-
ported in Table 3, except for 3-chloronitroben-
zene, which was determined by using the QV-
101 WCOT capillary column. Quantities of
compounds found in both the 6 and 15% mixed
ether eluates were combined for reporting in
Table 3. As shown by Figure 2, the 6% mixed
ether eluate of the Sauget fish composite con-
tained 3 compounds which would normally be
recovered in the 15% mixed ether eluate, viz.,
3-chloro-, 4-chloro-, and 3.4-dichloronitroben-
zene. Additional amounts of these compounds
(and 2-chloronitrobenzene) were found in the
15% mixed ether eluate;: however, this eluate did
not contain 2.3-dichloronitrobenzene, a com-
pound which split between the 6 and 15% mixed
ether eluates in recovery studies with fortified
ocean perch. Although the same lot of Florisil
was used as in the recovery studies, the aberrant
residue elution pattern was observed for both of
the 20-22 g portions of the Sauget fish composite
that were processed to obtain enough of the
residues for GC/MS analysis. Since the fat
content of the composite was not determined. the
portions taken for analysis may have contained
more than 2 g fat and this, either by itseif orin
combination with the modification of the Florisil
cleanup procedure to use the 100 mL petroleum
ether eluate, may have affected the Florisil elu-
tion behavior of the residues.
The residue findings reported here indicate

i
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that lower chlorinated nitrobenzenes are con-
taminants of the 130 mile section of the Missis-
sippi River extongling from St. Louis to Cape
Girardeau, MQ: = The examination of fish for
these and other of the more volatile chemical
contaminants by this laboratoey is continuing.
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APPENDIX D

CONNIE SULLINGER AND TOM HORNSHAW

ON THE SAUGET TREATMENT PLANT SITE



@ ILLIN ~NVIRONMENTAL PROTECTION AGENCY

DATE.:

TO:
FROM:

SUBJECT:

tL §32.0570
EPA-9Q (¥

March 17, 1987
Jeff Larson

Comﬁt-sun'lngov":'5 and Tom Hornshaw CTW
Sauget Treatment Plant Sites RI/FS

The attached tables reflect standards and objectives for certain
chemicals found in the groundwater at the Sauget Treatment Plant
site. These chemicals are singled out because the levels found
in the groundwater exceeded a particular standard or objective.
The 1/10 96-hr TLm (median tolerance limit) column represents

the 1imit in water necessary for the protection of aquatic life. e

The consumption of contaminated organisms and water column contains
Ambient Water Quality Criteria for water. The numbers represent

the allowable limit from a lifetime exposure to a chemical occurring
from the consumption of 2 liters of drinking water and 6.5 grams

of fish and shellfish per day. The consumption of contaminated
organisms values are also Ambient Water Quality Criteria and represent
the allowable limit in water to protect human health from a lifetime
exposure occurring solely from the consumption of 6.5 grams of

aquatic life.

Eight chemicals found in the groundwater at the site did not have
readily available data. These chemicals are as follows:

methyl isoamyl ketone
chloroethane
1,2-dichloropropane
methyl isobutyl ketone
2,4-dimethylphenol
2-nitrophenol
4-nitrophenol
4-nitroaniline.

Further data collection, data base searches, QSAR analyses, or
requests to USEPA will be needed in order to develop objectives.

CAS/TCH/psf

3-20M)

SEMORANDUY



Sauget Treatment Plant Sites

(a1l values in ug/1)

Consumption of Limit for
Ground- contaminated Consumption of | Protection |Concentration rang
water 1/10 96hr | org.l & contaminated of Public | found in ground-
Chemical Objective|TLm (a) | water (b) org.l (b) Health (b) |water at Sauget
Benzene 5 (c) 2000 6.6 400 1 - 6980
(10=3 risk) (10=5 risk)
Chlorobenzene| 600 (d) | 1600 488 1 - 1100
Methylene ) :
Chloride 48 (d) |19300 1.9 157 2 - 13400
(10=5 risk) (10-5 risk)
Tetrachloro- | 6.6 (d) | 1300 8.0 88.5 2 - 290
ethylene ' (10-5 risk) (1075 risk)
Trichloro- 5 (c) 4100 27 807 1 - 4880
ethylene (10-5 risk) (10-5 risk)
Vinyl 1 (c) 2100 20 5246 6 - 7340
Chloride (10-3 risk) (10-% risk)
1,1-dichloro-| 5.0 (h) 5.66 - 3560
ethane
trans-1,2- 70 (d) {13500 2 - 19300
dichloro-
ethylene
Chloroform 100 (e) | 1300 1.9 157 2 - 1100
(10-5 risk) (10-5 risk)
1,2-dichloro-| 5 (c) 11800 9.4 2430 <1 - 233
ethane (10-5 risk) (10-5 risk)
1,1-dichloro-] 7.0 (c)| 7400 0.33 18.5 1 - 392
ethylene (10-5 risk) (10-5 risk)
1,1,2,2- 1.7 (b) | 2000 1.7 107 <1- 551
tetrachloro- (105 risk) (10=5 risk)
ethane :
Toluene 1000 1300 14300 424000 1 - 5460
Taste
& Odor
Thresh-
old

1 grganisms



Consumption of Limit for
Ground- contiminated Consumption of | Protection | Concentration rang
water 1/10 96hr | org.! & cont%minated of Public | found in ground-
Chemical Object1vctTLl (a) water (b) org.t (b) Health (b) | water at Sauget
1,1,1- 200 (d) |4000 18400 1030000 5.6 - 2920
trichloro- )
ethane
1,1,2- 6 (b) 4000 6.0 418 2 - 175
trichloro- (10=5 risk) (10=5 risk)
ethane
Xylenes 440 (d) | 2100 26.2 - 849
Bromoform 100 (e) {2900 1.9 | 157 <1-17
(10=5 risk) (10-5 risk)
Methyl 1100 1.9 157 <1-3
Bromide (10-5 risk) (10-5 risk)
Methyl 55000 1.9 157 <1-5
Chloride (10-5 risk) (10°5 risk)

1 grganisms



Sauget Treatment Plant Sites

(all values in ug/1)

. Consumption of Limit for

Ground- - contaminated Consumption of | Protection| Concentration r-

water 1710 96hr| org.l & contaminated | of Public | found in grour.
Chemical Objective|Tlm (a) [ water (b) org.1l (b) Health (b)| water at Sauget
Pentachloro- | 220 (d) (2.4 1010 3 - 1430
phenol
Phenol 1.0 (f) | 1930 3500 2.1 - 1260
2,4,6- 32 12 36 6 - 24.6
trichloro-
phenol
4-chloro- 380 3.6 - 1870
phenol

1 Organisms



Sauget Treatment Plant Sites

(a11 values in ug/1)

Consumption of Limit for
Ground- contaminated Consumption of | Protection | Concentration ran
water 1/10 96hr | org.l & contaminated of Public | found in ground-
Chemical Objective|TLm (a) | water (b) org.l (b) Health (b) | water at Sauget
bis-(2- 15 (g) |69 15000 50000 1-65
thylhexyl) :
phthalate
is-(2- 60000 0.30 -] 13.6 <1-21.2
hloroethyl) (10-3 risk) (105 risk)
ther
1,4-dichloro-| 750 (d) | 430 400 2600 3.5 - 413

enzene

1 Organisms



Sauget Treatment Plant Sites

(a1l values in ug/1)

- Criteria to | Consumption o .
Public/Food | protect contaminated Consumption of | Concentration rang
Processing | freshwater |org.l & contaminated found in ground-

Chemical Std. (f) org.l (b) | water (b) org.1l (b) water at Sauget
lgamma-BHC (Lindane) | 4.0 .08 .186 .625 .01 - 115

as 24-hr (10-5 risk) (10-5 risk)

average
Endosulfan Sulfate .056 .163 .547 .089 - 4.35

as 24-hr (105 risk) (10-3 risk)

average )
PCB's .014 .00079 .00079 < .034 - 2.5

as 24-hr (10-5 risk) (10-5 risk)

average
|{Heptachlor 0.1 .0038 .00278 .00285 .043 - .09

as 24-hr (10-3 risk) (10=2 risk)

average
Aldrin 1.0 1/10 96-hr | .00074 .00079 .003 - .078

Tlm for (10-5 risk) (10-5 risk)

Bluegill

= .46

1 Qrganisms



Sauget Treatment Plant Sites

(al1 values in mg/1)

- onsumption of

General Public/Food contaminated |[Consumption of|Concentration rang

Use Processin 1/10 96hr| org.l & contaminated |found in ground-
[chemical | Standards(a)| Standards(f)|TLm (a) water (b) org.1l (b) water at Sauget
Silver .005 .001 - .036
Thallium .013 .048 .18 012 - .172
Total
Phenols 0.1 .001 .053 - 6.7
Total
Dissolved
Solids 1000 500 584 - 1540
Chloride | 500 250 24 - 330
Iron 1.0 23.6 - 23.9
Sulfate,
as S04 500 250 330 - 360
Cadmium 0.05 0.01 3.94 - 7.65
Copper 0.02 .03 - .044
Selenium | 1.0 0.01 .004 - .031

1 Qrganisms



(a)

(b)

(c)

(d)

(e)

(9)

(h)

Sauget Treatment Plant Sites

FOOTNOTES

State of I1l11nois Rules and Regulations

Title 35 Environmental Protection

Subtitle C Subpart 8

Water Pollution .

Purpose: The general use standards will protect the State's water
for aquatic life, agricultural use, primary and secondary
contact use and most industrial uses and ensure the aesthetic
quality of the State's aquatic environment.

EPA Ambient Water Quality Criteria (A Series).

U.S. Environmental Protection Agency

Cincinnati, Ohio: Environmental Criteria and Assessment Office, 1980
- 1985. i

Maximum Contaminant Levels proposed under the Safe Drinking Water
Act (50 FR 46902, Wednesday, November 13, 1985).

USEPA. 1985. U.S. Environmental Protection Agency

O0ffice of Drinking Water Health Advisory

Office of Drinking Water, Washington, D.C.

Purpose: Health Advisories describe concentrations of contaminants
in drinking water at which adverse effects would not be
anticipated to occur. The Health Advisory numbers are developed
from data describing non-carcinogenic end-points of toxicity.

State of I11inois Rules and Regulations
Title 35 Environmental Protection
Subtitle F Subpart B

Public Water Supplies

State of [11inois Rules and Regulations

Title 35 Environmental Protection

Subtitle C Subpart C

Water Pollution

Purpose: Subpart C contains the public and food processing water
supply standards. These are cumulative with the general
use standards of Subpart B and must be met in all waters
designated in Part 303 at any point at which water is withdrawn
for treatment and distribution as a potable supply or for
food processing.

Superfund Public Health Evaluation Manual.
U.S. Environmental Protéction Agency, Washington, D.C.
Office of Emergency and Remedial Response, October 1986.

Used Maximum Contaminant Level for 1,2-dichloroethane proposed under
the §afe Drinking Water Act (50 FR 46902, Wednesday, November 13,
1985).
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FROM:
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February 20, 1987

Jeff Larson

ob

Thomas»€. Hornshaw, Connie A. Sullinger

'SUBJECT: Comenfs on Sauget Treatment Plant RI/FS

After reviewing Geraghty and Miller's submission for the Sauget Treatment
Plant site, we have the following comments on the report. Our comments
will be Timited to the chemical data presented in the report and to the
implications of these data for the environment. (OQur comments on this

site should be considered in light of our previous comments on the Monsanto
Krummrich site.)

Areas of concurrence: We concur with G & M's assessment that there are

both on-site and off-site sources for the contamination present in the
groundwater. The old pit and lagoons have probably been the source for
some of the chemicals, while the Krummrich site (and probably others as
well) may have been the source for other chemicals, such as the chlorinated
nitrobenzenes.

We may or may not concur with G & M's assessment that “the waste is always
above the water table" (p. 31), since this question does not appear to

be adequately addressed in the study. For instance, the chemical analysis
results for Soil Boring #BG-3 indicate major contamination at the deepest
point sampled for chemical analysis, 7.5 ft. (Table 11), while HNu readings
of 175 ppm were recorded at BG-3 at the maximum depth of the boring, 9

- 10.5 ft. (Table 10). The nearest monitoring well to this boring, GM-22A
and B, also shows major contamination, and the depth to groundwater was
about 16.2 ft. below the surface during the high stage of the Mississippi
River on November 21, 1985 (Tables 3 and 4). Thus, it is conceivable that
groundwater in this area may be moving up into the contaminated soil during
high water periods on the Mississippi, since there was a difference of

only 5.7 ft. between the bottom of BG-3 and the groundwater at high stage,
and no samples were taken between 10.5 and 16.2 ft. below the surface.

We would 1ike to point out that G & M indicates that groundwater movement
fluctuates with the stage of the Mississippi, with the shallow aquifer
travelling 3500 ft. eastward (p. 9) and the intermediate zone 4500 ft.
eastward (p. 10) during high stage. This reinforces our opinion that the
water table moves up and down as well as back and forth in the American
Bottoms, depending on the stage of the Mississippi.

Finally, we concur with the statements in the recommendations that "Cleanup

would require the pumpage of Targe quantities of water from the intermediate

and perhaps the deep zones," (p. 26) and that pumping “would require approximately
80 years to accomplish this task." (p. 27).

Areas of disagreement: We do not agree that "remedial action with respect

to groundwater contamination itself appears to be unnecessary" (p. 26).
We feel that we would be derelict in our duties if we permitted 6980 ppb

of benzene and 7340 ppb of vinyl chloride (known human carcinogens) to  RECEIVED

FEB27138/
1L 532-0570 'EPA‘DLPC

EPA.90 (Rev 5/75-20M)



remain in the water at well 22-A (Table D-1) without a very good reason.
This well also contains very high levels of additional VOCs (including

several other probable human carcinogens), chlorinated benzenes, phenol,
nitrophencls, chlorinated phenols, total phenols, and ketones, and the
concentrations of almost all these compounds have steadily increased over

time (Tables D=1, D-2, and D-3). There are also very high levels of one

or more of these contaminants or families of contaminants at wells 19-A,

21-B, 24-B, and DW-A. It seems to us, further, that this level of contamination
in the groundwater, which is similar in nature to that of the Krummrich

site but at slightly lower concentrations, has probably resulted in a considerable
loading of organics to the Mississippi. (Recall that it was calculated

that ;7 1bs/day of organics were entering the Mississippi from the Krummrich

site.

We do not agree that capping the areas of greatest contamination (the old

pit and lagoons) to prevent surface infiltration is the answer to containing
the waste, since it is not certain to us that the shallow aquifer does

not move up into the contaminated soil. Furthermore, we are not sure that
containment is even an appropriate remedy for this site, since containment
remedies have been known to fail over time. We feel, instead, that source
removal, such as on-site or off-site incineration, may be the most appropriate
remedy for this site, since there seems to be a fairly well-defined area

of highly contaminated soil (i.e., the old pit and lagoons).

Finally, we do not agree with the reasoning by which G & M dismissed the
incineration remediation option, such as difficulty of incineration, incineration
emissions, incinerator failures, and workers' risks, since these factors

are routinely addressed during the waste incineration (fixed or mobile)
process.

TCH/CAS/psf

RECEIVEC
FEB271
{EPA-OLPC
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% Illinois Environmental Protection Agency - 2200 Churchill Road, Sprin, . IL 62706

217/782-6761

Refer to:  L1630200005 -- St. Clafr County
- Sauget/Sauget Sites
Superfund/General Correspondence

December 18, 1986

Warren Smull

General Superintendent of Environmental Affairs
Monsanto Chemical Company

500 Monsanto Avenue

Sauget, I11inois 62206-1198

Dear Mr. Smull:

The I111nois Environmental Protection Agency has éompleted its review of the
Geraghty and Miller Ground Water Study for Monsanto in Sauget, I[11inois.

The Geraghty and Miller Ground Water Study represented a reasonably good
effort in determining the hydrogeological conditions occurring in the Sauget
area.

The Agency feels that the study's conclusion for capping the Krummrich drum
site is unacceptable. In addition the study's evaluated alternative does not
meet the requirements of the I11inois Envirommental Protection Act or CERCLA
Reauthorization, which require permanent solutions and alternatives to land
disposal.

In January 1987, IEPA will schedule a meeting with representatives of USEPA
and Monsanto to discuss applicable remedial technologies.

The basic premise of the G & M report is that the pollutants released from
Monsanto property become diluted and cause no significant impact to the
environment. Evidence shows the contrary, fish from the Mississippi River
have been found to contain the same chemical constituents in their flesh as
that released from Monsanto properties.



% Illinois Environmental Protection Agency - 2200 Churchill Road, S¢ id, IL 62706

Page 2

IEPA feels. that locating and eliminating the sources of these pollutants is
the surest means of remedial action and is consistent with the intent of the
recently amended Superfund Program. We would hope that Monsanto accepts
IEPA'S opinfon and seriously examines other remedial alternatives or
combinations of alternatives in the pursuit of final remediation of the
problem elements associated with the Krummrich Plant and Drum site.

Respectfully,

4 Aa ] ;
(O Dol LIS
William C. Child, Manager .
Division of Land Pollution Control

WCC:JL:bjh/1007g/9

cc: Bill Constantelos, USEPA
Bob Cowles
Jeff Larson
Glenn Savage
Ken Mensing
Monte Nienkerk
Rob Watson
Geordie Smith
Connie Sullinger
Tom Hornshaw
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APPENDIX H

ROB WATSON ON THE

KRUMMRICH PLANT SITE
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APPENDIX I

ROB WATSON ON THE SAUGET

TREATMENT PLANT SITE
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ANGELA TIN ON SAUGET TREATMENT PLANT AND

KRUMMRICH PLANT SITES



@ [ s Environmental Protectian Agency - 2200 Churchill Road. Springiield. IL 62706

MEMORANDUM
DATE: j' March 25, 1987
TO: Tim Kluge
FROM: Angela Tin
SUBJECT: Sauget/Monsanto Ground Water Survey

Sauget (SSDRA) Groundwater Study

The contaminated areas in the Sauget treatment plant area include the old
lagoons and the pit located near the northeast corner of the lagoons. The
report indicates virtually no downward movement of the organics, with a
westward flow of groundwater toward the Mississippi River (except when the
river floods.) The westward movement is relatively slow in the shallow layer
(approximately 7 ft/year) and increases as it gets deeper. The past practice
of pumping groundwater for industrial use has ceased since 1962.

~

In any case, the groundwater flow has been both westward toward the
Mississippi and eastward toward the industries in the past.

Shallow zone contamination may be due to the wastes once stored in the pit, or
due to an off-site source (possibly TWI???). There were no organics found in
soil samples.

Intermediate zone contamination is possibly due to the Monsanto production
facility itself or less 1ikely from the drum area. The compounds found
generally relate back to the drummed Monsanto chemicals. It was recommended
that Sauget maintains a semi-annual monitoring requirement for the volatile
and to a lesser degree the acid and base-neutral fractions.

The report further says that there is no impact on the river itself since the
migration in the shallow zone is so slow and the Mississippl River is 3400 ft.
downgradient that it would require 100 years for the organics to reach the
river. It also says that there is no effect on drinking water supplies since
there are no potable water supplies. The pit is above the groundwater table
and has an impact only when the water rises at about 1.5% of the time. The
only source of contamination from the pit area is from rainfall infiltration.
A Tow permeability cap was suggested as the solution.

Rte 3 Drumsite of the Monsanto Plant

The abandoned drums containing nitrochlorobenzene were excavated and removed
for incineration. The drums which were corroded and mixed with the soil
showed contamination at the shallow zone and that downward migration to the
groundwater or westward movement to the River would be minimal according to
the same reasons given above. Corrective action includes capping the area.



@ Illinois Environmental Protection Agency - 2200 Churchill Road, Springfielc 22706

Page 2

Mansanto Landfiii Area

The report states that movement of any organics from Monsanto would probably
be westward but even this movement was unlikely and the source of
contamination would be from the landfil11 itself due to the same reasons

above. Another possible source may be from other industries, leaky sewers,
leaky underground tanks, spills, etc. It also says that 77 1bs/day of
organics were found at the river's edge at the landfill but these were reduced
drastically due to dilution with the river. There are no remedial actions
proposed.

Recommendations

There are no impacts to the Water Division, except to include groundwater
monitoring in the Sauget permit, to permit the individual industries through
state permits, and to require an effective pretreatment program through the
Village. However, even though there are numerous extraneous circumstances
such as undefined plumes, bi-directional groundwater flows, old sewers,
infiltration problems, the proximity of other facilities, etc. Monsanto (and.
TWI to an extent) seem to be contributing greatly to the entire situation.
The report is biased towards Monsanto, and while there does not appear to be
any immediate affects on the Mississippi, the presence and levels of these
organics should be of concern.

AT:st:1955g,57-58

cc: Jeff Larson, DLPC
PT File



